Summary
Background: Delirium is a common, but potentially preventable complication of acute illness that is associated with important adverse outcomes including increased length of hospital admission, risk of dementia and admission to long-term care. In-hospital risk assessment and diagnosis: Age over 65, severe illness, current hip fracture and presence of cognitive impairment or dementia are important risk factors for delirium. Assess people with any of these risk factors for recent changes or fluctuations in behaviour that might indicate delirium. If any indicators are present, complete a full cognitive assessment to confirm the diagnosis of delirium. In-hospital risk management: Multicomponent delirium prevention interventions can reduce the incidence of delirium in hospital by around one third and should be provided to people with any of the important risk factors that do not have delirium at admission. A medication review that considers both the number and type of prescribed medications is an important part of the multicomponent delirium prevention intervention. Which medications to avoid in people at risk of delirium: For people at risk of delirium, avoid new prescriptions of benzodiazepines or consider reducing or stopping these medications where possible. Opioids should be prescribed with caution in people at risk of delirium but this should be tempered by the observation that untreated severe pain can itself trigger delirium. Caution is also required when prescribing dihydropyridines and antihistamine H 1 antagonists for people at risk of delirium and considered individual patient assessment is advocated.
Background
Delirium is a common, but potentially preventable complication of an acute illness that is characterised by the rapid onset of fluctuating confusion and disturbed awareness [1] . Delirium occurs when susceptible people are exposed to often multiple precipitants, including infections, medications and severe pain. Age over 65, severe illness, hip fracture and presence of cognitive impairment or dementia are important risk factors for delirium [2] . These risk factors cluster in hospital patients and this explains the high delirium rate of approximately 30% in general medical, orthopaedic and vascular surgery wards [2] . Delirium is particularly common in the intensive care unit (ICU), where rates are around 70%.
Delirium is independently associated with important adverse outcomes including increased risk of in-patient complications, length of hospital stay, discharge to long-term care facilities, dementia and death [2, 3] . However, although delirium is common, and is associated with important adverse outcomes which carry significant health and socioeconomic costs, the diagnosis of delirium is frequently overlooked. Knowledge about delirium and confidence in diagnosis and management amongst healthcare professionals is low [4] , and a recent UK study reported that only 1 in 4 cases of delirium in an acute medical admissions unit were correctly identified [5] . Consequently, a substantial disparity between expected rates of delirium and national recording of delirium has recently been reported [6] . This means that a common, but potentially preventable condition which has implications for a poor outcome and additional resource use, remains invisible to healthcare systems. In the UK, the National Institute for Health and Clinical Excellence (NICE) Delirium Guideline has recently been published to help healthcare professionals diagnose, prevent and manage delirium [2] .
In-hospital delirium risk assessment and diagnosis
People who present to hospital should first be assessed for the presence of the four important delirium risk factors: age over 65; severe illness; current hip fracture; and presence of cognitive impairment or dementia. If any of these risk factors are present, the person is considered to be at increased risk of delirium [2] .
People who are at risk should then be assessed to determine whether they have any clinical indicators of prevalent Conclusion: Delirium is common, distressing to patients, relatives and carers and is associated with important adverse outcomes. Multicomponent delirium prevention interventions can reduce the incidence of delirium by approximately one third and usually incorporate a medication review. Identification of which medications to avoid in people at risk of delirium will help guide evidence-based decision making. ß 2011 Elsevier Srl. All rights reserved.
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In order to be diagnosed with delirium a patient must display all of the following four features:
1. A disturbance of consciousness (i.e. reduced clarity of awareness of the environment) with reduced ability to focus, sustain or shift attention.
2. A change in cognition (such as memory deficit, disorientation, language disturbance) or the development of a perceptual disturbance that is not better accounted for by a pre-existing, established or evolving dementia.
3. The disturbance develops over a short period of time (usually hours to days) and tends to fluctuate during the course of the day.
4. There is evidence from the history, physical examination and laboratory findings that:
(i) the disturbance is caused by the direct physiological consequences of a general medical condition, (ii) the symptoms in criterion (i) developed during substance intoxication, or during or shortly after, a withdrawal syndrome, or (iii) the delirium has more than one aetiology. delirium. These are recent changes or fluctuations in behaviour that usually develop over hours or days. The changes can affect cognitive function, perception, physical function and social behaviour (see table 1 ). These changes can indicate hyperactive delirium, hypoactive delirium or a combination of both. Hyperactive delirium, characterised by symptoms including agitation and wandering, is often easier to detect. Hypoactive delirium, which is more common and associated with worse outcomes, is more difficult to detect as the patient is frequently quiet, withdrawn and sleepy. Observation of the patient is critical and is complemented by a detailed informant history which can provide important clues about the onset and fluctuating nature of any changes.
If any of the clinical indicators are present, a full clinical and cognitive assessment should be completed both to confirm the diagnosis of delirium and to identify the precipitant, or combination of precipitants. The assessment for delirium should be based on the Diagnostic and Statistical Manual of Mental Disorders Volume IV (DSM-IV) criteria ( fig. 1 ) [1] . An alternative is the Confusion Assessment Method (CAM) which is a brief screening tool to identify delirium that is based on the DSM criteria ( fig. 2) [7] .
Common precipitants of delirium to consider include infection, medications, severe pain, dehydration and electrolyte disturbance [2, 8] . In frail older people with delirium, consideration should be given to the possible presence of multiple contributory causes.
In-hospital risk management
In medical and surgical patients who are at risk, but do not have delirium at admission (prevalent delirium), it is possible to prevent delirium from occurring during the hospital stay (incident delirium) in around one third of cases. This is achieved by delivering a tailored multicomponent delirium prevention intervention to those who are at risk [2, 9, 10] . The multicomponent delirium prevention intervention targets important clinical factors that have been identified as potential precipitants of delirium. These clinical factors, and associated preventative interventions, are summarised in table 2.
Which medications to avoid in people at risk of delirium A medication review that considers both the number and type of prescribed medications is an important part of the multicomponent delirium prevention intervention. Ideally, evidence-based decisions should be made about which medications to avoid in people at risk of delirium. An understanding of the pathophysiology of delirium, and knowledge of the important medications that are associated with increased risk of delirium, will help guide evidence-based decision making. Furthermore, identification and management of pain is another important part of the 
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Confusion Assessment Method CAM)
To have a positive CAM result the patient must display Figure 2 The confusion assessment method (CAM) screening tool for delirium [7] . multicomponent delirium prevention intervention. Detailed knowledge of the relationship between opioid medications, pain and delirium is therefore of particular importance.
Pathophysiology of delirium
The pathophysiology of delirium is complex. Multiple neurotransmitter pathways are involved, but the cholinergic and dopaminergic pathways are considered to be of key importance and can be influenced by medication effects [11] . Many medications exhibit anticholinergic or dopaminergic activity. Tricyclic antidepressants (TCAs), antihistamine H 1 antagonists, H 2 antagonists, steroids and digoxin all demonstrate in vitro anticholinergic activity, and neuroleptics, angiotensin converting enzyme (ACE) inhibitors, dihydropyridines and antiparkinson medications demonstrate dopaminergic activity [12] [13] [14] .
Medications to avoid in people at risk
A recent systematic review investigated the risk of delirium that is associated with individual medications [15] . The review identified an approximately three fold increased risk of delirium with benzodiazepine medications. These medications should therefore be avoided, reduced or stopped in people at risk of delirium where possible. When reducing or stopping benzodiazepines, consideration should always be given to the likelihood of provoking benzodiazepine withdrawal symptoms prior to dose adjustment. There is evidence to support a 2.5 fold increased risk of delirium with opioid medications. These medications should therefore be prescribed with caution in people at risk of delirium. However, opioids should not be avoided in people with acute severe pain as this can itself trigger delirium. Oxycodone appears to be associated with a lower risk of delirium when compared with other opioid medications.
Conversely, pethidine appears to be associated with a higher Lower quality evidence exists to suggest an increased risk of delirium with dihydropyridines (e.g. amlodipine) and antihistamine H 1 medications (e.g. diphenhydramine). Caution is advised when considering prescription of these medications for people at risk of delirium.
Reassuringly, good quality evidence exists to suggest that there is no increased risk of delirium associated with neuroleptic medications such as haloperidol. Low quality evidence exists to suggest no increased delirium risk with digoxin.
There remains significant uncertainty regarding the risk of delirium with H 2 antagonists, TCAs, antiparkinson medications, steroids, non-steroidal anti-inflammatory drugs (NSAIDs) and antimuscarinic agents (e.g. oxybutinin). This uncertainty reflects an absence of evidence due to underpowered observational studies. Large, well designed, adequately powered prospective studies that investigate the risk of delirium with different classes of medication and control for important confounding variables will help guide evidencebased decision making.
Conclusion
Delirium is common but preventable. It is distressing to patients, relatives and carers and is associated with important adverse outcomes that have significant health and socioeconomic costs. Awareness of delirium amongst healthcare professionals is low and delirium is frequently undetected in hospitals.
Age over 65, severe illness, current hip fracture and presence of cognitive impairment or dementia are important risk factors for delirium. These risk factors should be identified at hospital admission and those at risk should be assessed for clinical indicators of delirium. If clinical indicators are present, the diagnosis of delirium should be confirmed on the basis of the DSM IV criteria or using the CAM. If the diagnosis of delirium is confirmed, the precipitant, or combination of precipitants, should be identified and treated. Common precipitants include infections, new medications, dehydration and electrolyte disturbance.
In people who are at risk but who do not have delirium at admission, multicomponent delirium prevention interventions have been shown to reduce the incidence of delirium during the hospital stay by around one third. An important component of these interventions is a medication review that addresses both the number and the type of medications.
When conducting a medication review for people at risk of delirium, avoid new prescriptions of benzodiazepines or consider reducing or stopping these medications where possible. Prescribe opioids with caution but remember that untreated severe pain can itself trigger delirium. Exert caution when prescribing dihydropyridines and antihistamine H 1 antagonists. There is uncertainty regarding the risk of delirium that is associated with H 2 antagonists, TCAs, antiparkinsonian medications, steroids, NSAIDs and oxybutinin. A judgment that incorporates the risk of delirium in each individual patient should be taken when prescription of any of these medications is considered. Future adequately powered prospective studies to investigate the risk of delirium with different classes of medication will help address these uncertainties.
